BIOCHEMICAL SOCIETY TRANSACTIONS mucosa with the light from a xenon lamp (by using a glass filter to cut off light below 310nm) during constant stimulation with 1-azidonaphthalene vapour, there was a specific partial inactivation of the receptors for this odorant, after sufficient time had been allowed for the tissue to recover from adaptation effects. In control experiments under the same irradiation conditions, the electro-olfactogram responses to the odorants naphthalene and ethyl n-butyrate did not change by more than 10% of the original value. The extent of inactivation of the electro-olfactogram response to l-azidonaphthalene varied between 60 and 100 % of the original value, depending on the experimental conditions. The results of this experiment suggest that photoaffinity odorants are promising and novel agents for the specific labelling of olfactory receptors.
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(3) Modification in the liquid phase by using a non-penetrant thiol reagent and speciJic protection on the sites by odorants
The thiol reagent N-ethylmaleimide has been shown to abolish irreversibly the electroolfactogram response to the fruity odorant ethyl n-butyrate when a solution of the reagent is applied to the olfactory epithelium (Getchell & Gesteland, 1972) . The labelled sites could be protected if a high concentration of the odorant ( l o r n ) was included in the solution of the reagent. Since N-ethylmaleimide can penetrate membranes, it is possible that the effects found with this agent were not due to specific modification of a receptor on the exterior of the neuronal plasma membrane. We have carried out similar experiments using the non-penetrant thiol agent mersalyl {o-[(3-hydroxymercuri-2-methoxypropyl)-carbamoyl]phenoxyacetic acid sodium salt}.
The results of a typical experiment are shown ( Fig. 2 ) and demonstrate specific protection of receptor sites for the odorant amyl acetate, by both the odorant and the congener n-butyl acetate, together with a lack of protection by the unrelated odorant 8-' ionone.
We thank the M.R.C. for financial support and the Royal Society for an equipment grant. A. M. was supported by a grant from the Turkish Government. Up to now it has not been possible to isolate the three principal cell lines of nerve tissue (neurons, astrocytes and oligodendrocytes) from whole rat brain tissue for subsequent analysis and investigation. When whole rat brain is used as the starting material, only neurons and astrocytes are recovered in significant yield at the end of the preparation (Rose, 1965 See the text for other details.
cell interrelationships in nerve tissue and it seemed worthwhile spending a little time examining the pH-and trypsin-sensitivity of neurons, astrocytes and oligodendrocytes in rat brain tissue by using a standard isolation procedure (Norton & Poduslo, 1970) . The present communication reports our preliminary findings. We had previously noted that when neurons and astrocytes isolated from rat brain tissue by a procedure which involves a trypsin digestion at pH6 were transferred to culture media at pH7.4, lysis occurred rapidly. To avoid this pH change, which might be causing the observed cell disintegration, we examined the effect of using pH7.4 in the digestion of minced whole rat brain tissue with trypsin in the isolation procedure. Previous results have shown that at pH 7.4 trypsin is twice as active as at pH6 (Gutfreund,
1955).
Accordingly, rat brains were subjected to a standard Norton & Poduslo (1970) procedure, except that trypsin treatment to disrupt cell-cell interactions was at pH7.4. After incubation of the minced brain tissue with trypsin for 1 h at 37°C and subsequent purification it was found that all the neurons and astrocytes in the preparation had been destroyed. However, cells which were identified by phase-contrast microscopy as oligodendrocytes were still present. This observation suggested to us that oligodendrocytes might be more resistant to the effects of trypsin digestion on minced brain tissue than are neurons and astrocytes, which were destroyed. In our view it is unlikely that trypsin is directly responsible for the disruption of neurons and astrocytes during the incubation but rather that the action of the proteolytic enzyme on the surface of the cell stimulates intracellular events, such as the release of hydrolytic enzymes. These then cause cell damage and disruption.
We have now taken these preliminary observations further and have incorporated them into an isolation scheme which enables us to isolate oligodendrocytes from whole rat brain tissue for the first time without the need to dissect out the white matter. Further, all three cell lines can be obtained from the same whole rat brain tissue. The method, summarized in Scheme 1, is being refined at present. It involves bisection of whole rat brains along the central fissure. The two halves are then treated differently with respect to trypsin digestion. The tissue is minced and one half digested in the HAP medium of Norton & Poduslo (1970) for l-)h with trypsin at pH6 to isolate neurons and astrocytes. The other half of the tissue is also minced in HAP medium, but is then digested with trypsin at pH7.4 for 1 h only. Oligodendrocytes are then recovered from this sample.
In both cases the concentration of trypsin used in the medium is 0.1 %. It should be noted that a concentration of 1 % is used in the standard procedure of Norton & Poduslo (1970) . After the incubation with trypsin, cell lines are purified by density-gradient centrifugation on sucrose to recover the three cell lines.
With this method the yield of astrocytes: neurons: oligodendrocytes (10" x cells/g wet wt. of starting brain tissue) is about 6: 14:4. Contamination of the neuronal fraction is very low (about 5 'A and is mainly nuclei. The astrocyte fraction is about 70 % pure, with contamination coming from oligodendrocytes and cell debris. The oligodendroglial cell fraction is also about 70% pure, with contamination chiefly by ciliated epithelial cells and nuclei. The three cell lines show their characteristic features on phasecontrast microscopy and seem to have well-preserved plasma membranes when examined by electron microscopy. 3H-labelling of cell-surface glycoproteins and glycolipids, by reduction with NaB3H4 after exposure to galactose oxidase, has been used extensively to probe membranes (Steck & Dawson, 1974; Gahmberg & Hakomori, 1975a,b) . This approach has been used to label the glycoproteins of the intact myelin sheath (Poduslo et al., 1976) , and the results obtained suggest that such proteins 'may be localized predominantly on the outermost lamella of the myelin sheath'. In our work on defining the localization and role of cerebrosides in myelin we have modified the galactose oxidase technique to suit our own requirements. Exposed galactose residues on cerebroside in the myelin lamellae are allowed to react with the same enzyme, but, instead of subsequent radioactive labelling, the mixture of oxidized and unoxidized galactose moieties is analysed by g.1.c.
Finean & Burge (1 963) have reported that in hypo-osmotic conditions peripheralnerve myelin lamellae separate and swell apart at every intraperiod dense line. Under these conditions the main dense line remains opposed. McIntosh & Robertson (1976) have shown that central-nerve myelin sheaths behave rather similarly, and that when tissue is swollen in 10 mM-Hepes [2-(N-2-hydroxyethylpiperazin-N'-yl)ethanesulphonic acid] for 24h at 4"C, myelin sheaths split regularly at every other intraperiod dense line. This means that sheaths swollen in such a way will expose surface groups on the intraperiod dense line only and that the swelling apart of lamellae allows accessibility of probes and enzymes to such surfaces. This communication reports the feasibility of combining the modified galactose oxidase-labelling method with the specific swelling of myelin to localize galactosyl cerebroside components in the myelin sheath.
Samples of bovine optic nerve, spinal cord and isolated myelin (Rumsby et al., 1970) were swollen in IOmM-Hepes for 24h at 4"C, pH7.5. The swollen material was transferred to the incubation medium, which contained 100 units of galactose oxidase in 5ml
